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^«n* 

[HW<^*^] MKK 7 fc J I KOfflStfsJBMfiM 

[It^l] JNK/SAPK-^>ttfhV- (J NK/S 

APK- i n h i b i t o r y kinase) (JIK) iMAP + t-tf* 
±--if7 (MKK 7 ) C0^P1#, £ i^/J fctt J I KIC iSMKK 7 O'J > 

c-Jun N5fc»*"f— if 3 £ J: & c - J u n y > 

[»^2] JNK/SAPK-'fVteh V- if (J NK/S 

APK- i n h i b i t o r y kinase) (JIK) fcMAP*-*— -if* 
■ tf7 (MKK 7 ) Ofg^ia#> &±V?/ttzl± J I Ktc i^MKK 7©'J > 
mftO|S#£#f|fc£-f c-Jun N^«^^-— if 3K££c- J un'J> 

[I»^3] JNK/SAPK-^f>t:H*h'J- (JNK/S 
APK-inhibitory kinase) (JIK) MAP 

if7 (MKK7) (Dffi&m^, tSXtf/tftlZJ I Kt~i-2>MKK7C0 1 J > 
8R-fbO|flW4r#mi:"t*, c-Jun N*»*t-lf3i:i5 c- J u nT/ 

[|f^4] J NK/SA PK — -f>k:tfh 'J — ^r^~ — -if ( J NK/S 
APK-inhibitory kinase) (JIK) fcMAP^t-^ 
^ — -tf 7 (MKK 7 ) <Dm&m&. &±V?/Zfzl± J I KiCfc&MKK 7 > 

[»3fc£5l JNK/SAPK-^ >t:tf MJ - if (JNK/S 

APK-inhibitory kinase) ( J I K) tMA P — if * 
if 7 (MKK 7) ©fe-frffllF, *JJ:ir/*fe»±J I K £ J: &MK K 7 <D V >- 
m'fbOiSW^^ti-^, c-Jun N*Si4f— if3tcj;^c-j un'J> 

[fS*^6] JNK/SAPK--f>Hlfh'J- if (JNK/S 

APK-inhibitory kinase) (J IK) tMAP^t-if* 
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b*7 (MKK7) Ojg^iaW, *3 £?>*/;£ fctt J I K £ J: -&MK K 7 O y > 

[ff^7] JNK/SAPK-^ttfHJ- *t-* (JNK/S 
APK-inhibitory kinase) (J IK) tMA P 3r"? — -tf^ 

1*7 (MKK7) co^^Pfl#i-^<b^^ra^v*-e^)oT > it^tj 
I i Of/i ?tl±MKK 7 W^^f ll:f*i#Tt% J I K & J: £>V £ £ 
(iMKK7 #CV*"C, J I KfcMKK 7 

~> ^ )V & X Xf / 1 tz t i v - ij - £ ^ ffi -T £ ^ £ ffl v ^ i <D v ^ )V & «fc 0? / f 

& t± v - * - o^?^^ l < * tz imit * tami- z> ztK**), it^mm* 

J I K tMKK 7 <vm&*M^&fr ?7 

[»jfc£8] J NK/S APK-'f >fcfcf > y- ^r^- — -tf (J NK/S 
APK-inhibitory kinase) ( J I K) J: ^MA P 
-tr*f— 4f7 (MKK7) O 'J >^fc*lia#i-^<b^O|SI^^T^o J 
I KiJi^/l /;liMKK 7 fc<b#W MK K7WJ VgtffcfcJfcfeffi't 

^ ;v £ J: / £ t± ^ - # - L < JiTO£ £ fc tt b * tfe W i" & c: t tc 

Ib^Wj i ki:J;smkk 7oy >»-fb*ifi#-t-&3^M^*itofei-* 

III*® 9 ] 7 4fcli8 £flB*tf>2fB;£ J: o X%h fitzit^o 

[IS^IO] . JNK/SAPK-^teh'J- ^Pt-f (JNK/ 
S APK- i n h i b i t o r y kinase) (J IK) tMAP+t—b* 

■ if 7 (mk k 7 ) (om^mMir^i^mo 

[itf 1 1] J NK/SAPK-'f +t-lf (JNK/ 

S APK- i n h i b i t o r y kinase) (J IK) i:i^MAP+t 
4f 7 (MK K 7 ) O'J >m<b^Ra*i-^><b^o 
W^fil2] J NK/S APK--T Vfctfb y- *t-lf (JNK/ 
SAPK-inhibitory kinase) (J IK) tMA P — 4f 
7 (MK K 7 ) <7)Sf^Ra#S| 0 
[f^!3] J NK/S APK-^f ^fcfcf h y- — 4f (J NK/ 



miE# 2003-30609 3 0 



^fcm 2002-190909 ^ . ^- V '. 3/ 

SAPK-inhibi tory kinase) ( J I K) K X &MA P *± 

_^dp^_^ 7 (mkk7) <ou >mmMMo 

Ml2f L<iil3 KfB«<E>EBiF&l*^fc< l«&Jt^#LT**gaS& 
J un N***-*— t£3£i*c-J u n y >fl*fbfc:*cf< «,ftO|5Wi*i)i5 i 

, **tt«5*«rttii*flWbS, »tfte^htt#*, jfega^E^im^ pick 

7 7 5 'J T;V rUf-f y vo. -r^ (familial Brit 

ish dementia) „ ^n^f 77x^b-t37' (C r e u t z f e 1 
dt — Jakob) #k f7>-Xf7>X7~ (Gerstmann — 

S t r a n s s 1 e r) *e«E& £E^#a (BSE) , 

n-fc;n±> (neuroserpin) $tX#^#^ tfcttdUfo. 
^W«^i^W»l^^#^^mT^^>lt^4^L < it 1 6 H|B«OlW± 

c-Jun N«^rt-"b*3t:±l. c - J u n V >ift^So*<fe| 

[nrasE 1 9 ] »3fc£ 9 1 1 ov^-ftt^ i stcfsmo^^t tzam 

t^l2^L<fil3 fcfB*W>K&«iJ*^fc < 4: * 1 fcJJLbGfcJB-** £ <h 
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2 o ] mmim.mkBdK # >; ^ *5 ^ > v >m 
^i~?-m, y*y>m, v>#§, Lewy/hfiiM> ^mmmm 

. HttIIiMI«^ ^ftt>&±140^ ^^*J^^14^, pick 
I, r'Jf^r>a fr/f7 (f ami 1 ial Brit 

ish dementia), ^n^f 77x;vf-tn7' (Creutzfe 1 
dt-J akob) #|, ^r*;VX h y >X*7— (Gerstmann- 

S t r a n s s 1 e r) (BSE) , 

u^)V\£y (neuroserpin) ifcfi^JflL 
^Silsit^ «£ & W£M^£#^i>^&£I*;ifr® 6 5g L < f* 1 9 ^|S«OKjL 

[1**2 1] JNK/SAPK-r/bt*h'J- — -If ( J NK/ 
S APK- i n h i b i t o r y kinase) ( J I K) & £TJ/%L < f± 
MAP^r^--tf^r^--^f 7 (MKK7) , £ (4 J I K £ n - K*f& J* * V 
*^ £Tf < &MKK7 Z^- V~f2>#V Sfcfcfcj I K 

£=r- K-r&sKU * * \s0r* VteiZ^ir 2>^? —$3 £ Tf/^$ L < fiM K K 7 £ 

y ho 

[0 0 0 1] 

[mH±^fiJffl^3 

*HWt±, MAP^ft- 7 (MKK7) i:JNK/SAPK — f > 
fcfcfHJ- 3r — (J NK/S APK— inhibitory kinas 
e) (&T\ J IK £«&«"&) OffiSffUB 1"&fc*>, J IK 

#%[KK 7tcj»^LTtt»MKK7 £ ^ & £ J; &MK K 7 Ofgf&fb 

^M^-^ *mkt-f2>, c-Jun N5fcig*?— *f3 (JNK3) K 
Uc-Jun'J >WMt<0®M, JNK3i:i^c-Jun'J >MitliZ^<m 
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[0 0 0 2] 
[t»0&#r] 

/J>J&# (i^Ts ERt^iH*^) icj3it&? >/N*^gc7)7 ^--;i/t-V 
(folding) COjiStC^^jgCH), ERl*I^#^^y^K^« 

> <7>i^ii# 5 l§ # (unfolded protein response! 
UP R) . 7*-;Vr-V (m i s f o 1 d i n g) (Dffiffi^t ftrt^ 0 • 

I RE 1 tmbn-C^Z (Urano F. et a 1 . , J. C e 1 1 Sc 
i. 11313697-3702, 200 0) 0 
[0 0 0 3] 

— ERX V UXtiH&ffll<zn$fZti2> T*°h-vX (apoptosi 
[0 0 0 4] 

ER^M/^li, c-Jun N^^r^--tf (J^T> JNKtB&tt^) O 
fS14'ffc£k3l£jS.rl-o Z(DMm^ IREl^it) i, TRAF2^i4Uv>^ 
CI t^f^S^T (Urano F. et a l . , science 28 
7:664-666, 2 0 0 0) e I RE ltlttf ttiER^ h 

l^^CU J N K-®144fc^#p$ IJ £ S fc, I R E 1 Oj§S8l§&3LK J; t) J N K* f 
fetHb-f&o IREl(iTRAF2tg^U TRAF20K5 

•f- > Y 1i t -f "7^M# (dominant negative mutant 
) *i I RE 1 £3 J NKOmmfc5rPlWi"^o 
[0 0 0 5] 

ERX h UXiZX&mffitttiK MAP^t-t^t~b*77$ V -KJSi-&M 
KK4i±0 ! MKK7©#^OK5t>f^5irf'f «fc <9 PPfjflJ $ C 
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NKm&ft&W*fLX\<*Z>?[f&&1>*$>& (Zhang C. et al. , Bi 
ochem. Biophys. Res. C ommu n. 2891718-724 
, 2 0 0 1) «MKK4li, J NK£ V >g|ftLT©tefl:$-#*3W-ei±fc < „ 
RC<MAPK77^'J -0-|tf*iERK2^p 3 LT^-ft 
— 3\ MKK7ti, MA PKK7, MAP 2 K 7. JNKK2 bt>m$ 
ti, J NK^ttt'J >lHtL-Ci&14ft$-£* (Moriguchi T. e 
t al. , EMBO J. 1617045-7053, 1997;Foltz 
I. et a 1 . , J. Biol. Chem. 273:9344-9351, 

1 9 9 8) o MKKimttzmMvfzmmmm (esw icfev>rt«a 

JEffl»Sfcl±#fl>*U;:J:* J N Kf%%kittfWLtf> (Yang D. 

et al. , Proc. Natl. Acad. Sci. U. S. A. 94:3 
004-3009, 1997) , MKK7Ji. MKK4 tmtL IT J NKOfStt 

[0 0 0 6] 

J I K (DPKt^^) t±, ^f-XfSte20 pSfif^t hffi^T* 
-5ST.E2 0 ^Hjgtfc-feV (STE20-relat 
ed serine/threonine kinase) <D—07;\ JNKy 
^•^;WE3ijgKfcOW^*«^$tL-Cv^o $I/Lf2\ -h&itfJfiH^ (EGF) $U 
ti:i^JNKTOt«:J IKJ±|fi*U *<7>m, J IKl^Utt^iSn 
^ (Tassi E. et al., J. Biol. Chem. 274:332 
87-33295, 1 9 9 9) e J I K<DMM§&%Lli J NKOffr&ffcSrSI 

Ifeif (Zhang W. et a 1. , Bi ochem. Biophys. 
Res. Commun. 274:872-879, 2 0 0 0) 0 — ^> J I Kt± 
. IRE133J:y f TRAF2t^U ER^ fWXtcj;^ J NKffittftt:l4 
Ltv^C t3&*^$tL-Cv^ 0 J I K<^»M^(iE RX hl/^tc 

J NKiS1£ft«r*i3&U J I KOiW^tl^liER^ M^fcJ:* 
J NKf§144b£jW1~& (Yoneda T. et al. , J.Biol. C 
hem. 276:13935-13940, 2 0 0 1) 0 
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[0 0 0 7] 

mwtm®: lx-o t~tz> mm] 

Z<DXo ^IM^^t, ERX h PX{:il> J NKr§14^^#Ov^-f*L^ 

y^l^jh^i^/S/cfi^^o^^t^-^^^^o ^-^JHT, MKK 
7 ^^S^ffli-^gfiK^l.mLT, MKK7<0^1Mfc£lfi«-f££ £fij NK 

[0 0 0 8] 

^wmmiz, MKK.7tM^ti,i6s^itiiL, tifit^i^M 

KK7©'J >mkiz X 1) J N K v ^•^^^^^©tt'fbi-^ CL t tcj: oT^I § 
[0 0 0 9] 

[if. mm&ko tz#x7>^ffl 

nit*^«>'J3 (in s i 1 i c o) tfiLt, H^W^SEWL, & 
«2f^fflO«S*, J I KK X 0 MKK 7 3&*U ^SMbSftT J NK 3 v^^M^it 
^i&£?&f41fc-f & -1 £ Eft LT, *3&9!£^j£Lfco 
[0 0 10] 

(1) J IKtMAP^t-fe>t-b*7 (MKK7) ©tt-frfi^ fc«fct>V£ 
fctl J I Ki:i5MKK70'J ^«ftOffi**iRFai:i-*, c-Jun N*5i 

-tf 3 Hi* c - Jun'J ^SMtHMfitfK 

(2) J I KtMAP^rt-W- -tf 7 (MKK 7) EI§, *5it>Vt 
/ill J I Kt:iSMKK7^'J >BMfcOMF£#&fci-&, c-Jun 
^'3i:Uc-J u nV >BMb^)HI$*fe, 

(3) J I KtMAP4ff- *f*:J---fcf7 (MKK 7) 0^|S#> fcitf/* 
J I KKJ:£MKK70'J >mifc?>l&#£#m£-f c-Jun N^Sft 
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(4) J IKtMAP^rt-^t"4f7 (MKK7) MF, fciOVt 

(5) J IKtMAP^t-fe*^t-^7 (MKK7) <75#££-pi#. fci^/t 
fcfi J I'Ki:J:*MKK7(0V ^®tfb<£>Pl#£#lfc*:1-&, c-Jun NsfcSS 
* * - 3 J: & c - J' u n U > gMfc < ^BO^jh^*3 <£ t>V £ £ ttft 

(6) J I K£MAP*f---tf^--tf 7 (MKK7) Ott^iaS. fc^OVS 

(7) J I K tMAP+t-t^t-t*7 (MKK7) <0ig#£PM-f Mfc-B^ 

2>4ki$TX\ J I K i5 J: Jf:iJMKK7 Mfc^fcgMBlS-fr* cfcv»T\ J I 
K t M K K 7 (Dlfe&iz J: mkCZisn-nsteX If/ £fzl±~?-U- fcf&fH- & m 

(8) J I KlCtaMAP*-?— If*?— 7 (MKK7) o v >$Hfc£law■t- 
£lfc^%<^^•&t*&o j i Kirovs fciiMKK7 bik&b*&mz 

-£\ MKK7WJ >HMfc Sr^mi" & ifcCD-C§&-> ^;Vi3 &Xf/*1z\±~*-l3 

(9) mm (7) tfctt (8) O^ftKIioTfcfetLfcftfc^ 

(10) J I KtMAP^ft- If 7 (MKK7) tf?!^* Mb^ 

(11) J I KKi&MAP 7 (MKK7) O'J 
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(12) J I KtMAP^rt- -If 7 (MKK7) <7)^ia#^J, 

(13) J I KlCi^MAP^rf— 4f4r^ — -tf 7 (MKK 7 ) O V >SKtMF»J 

d4) mm o) (i i) <D\,*-rfLfr<r>4k&bttn±im (12) =gt< 
t± (13) «>mrm < t & 1 mm_t^r it^^. g^a^t?, 

(15) iftifi (9) (11) (D^-fthfr^t&WZtztemm (12) 3gL< 
ti (13) <7>IS#£iJ£^&< £ *> l®J2Lt^rLT&&, c-Jun N3»* 

(16) BtriB ( 9 ) ^ (11) <D^-nti^<Dit^mttzitmu (12) 

ii (13) oa«W«r^ft< fct limifU4r4, Kf jh#J 

(17) inria»jgSBttjfeii**, ^>-f->h^ 

*tettSlH8Mb£, Jifftt«±.ttJft#, JfeK*JK««5tt^x pickl, 

x < y ->o. 7*^ >^-T (familial British de 
merit ia) „ ^n^;7xJH-tn7 (Creut z f e 1 dt-J ak 
o b ) #!K — X Y 7>X<7— (Gerstmann — Strans 

s i e r) mm. i^^mmmmm) (bse) > -a-n-t^ev ( 

neuroserpin) SA^£#9 * fc»i*JliL*l?*ifE£ «fc 

(18) flffS (9) frb (1 1) mvfftj^&tt^SfcfcmiE (12) £L< 

t± (13) oia»j*^< i«mjifeffl-r&ct*iif»i:-r«, c-ju 

(1 9) mna (9) (1 1) <r)^~ffifr<Dit&m*tz\*iftu (1 2) 
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(20) itufa#^imm^\ *«/WH* 

tmmmmm, m^mm±^mm, jkMmmm$m&, p i c km, 7 7 ^j 

T)V -fVr-J y t*^ >^-T (familial British de 

ment i a) ?n/f77i^ (Creutzfeldt-Jak 
o b) fa K^-7l>7>^7- (Ge r s tmann — S t r ans 

s i e r) mmw, (^^mmmm) (bse) . -i-ot^-/ ( 

neuroserpin) £f Aft&tf^ ^0£tti&*#> £ /cfiM^MsJt^ «£ 
*Wjg«BM&9E«:#-9^m-C**mSa (6)gL<fi (19) ORfrjt^SciSiOV 

(21) J I K&£Tf/ : %L< MMAP*i-~~e*i--lf7 (MK K 7 ) > Sfc 
t± J I K*:*- K"t&#'J 3? * K£J:0VgL< (iMKK 7 K-f & 

*-33 it>V^b< (iMKK7^n-Kt^^'J * * ix^f- K * 
[0 0 1 1 ] 

(MKK 7 CO ] I K t <Dffi&$$ XZFJ IKiZX&V >WMk) 

fcfflSftffli-*»ejR*aHW!fllWO0 1/6 7 2 9 9^«IB«^)^*c^o 
tr/v'Jn (in s i 1 i c o) "C^iBOU fOif, KSfiR* t STE2 
OCHlLfc-bU V*~>3r>7— -trco— J IKT^SCt^ttSU 
*U*W»^ J IMKK7ii^nut, £<btcj IO s ESMKK7^'J 
^B*fb1-*£^ 4r*ne>Tj|,ffitfco J' I K<DMffl§&mz£ *K c-Ju 

n N5fc3g*?~ lf3 (&T> JNK3tH&tn) ^tttft^tLtc-J un 
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ik-TSZtlzX i) J NK3 ->^±A'feaaitt5&»flHt'fk$*L&ifc**W5>^»C3aro 
[0 0 12] 

. (MKK-7t J I K<7>ig^lfi#:fc<J:£>V3:£:(i J I KC J: &MKK 7 O'J ^Mffc 

oia#^j:««ijBsgtt«i 4 ftoi»ji^j • ^^M^^Hrih^ • \m^m 

Ztli-FK, J I K^ERX M^Ki* -J NKf&tefbUM-^LTV^C: t^> ? 
^«$*t-cvy* 0 -ffcfc*,, J I KommmjiteERX H/^i:^ J NKv&tt 

PPfWi"* (Yoneda T. et al. , J. Biol. Chem. 276 
: 13935-13940, 2 0 0 1) 0 JNKIi, MAP^t-b*77 5 V - 

m&mm&z) 4 y % 4 > (tnf, ni^a icfcoettft 

-f&o f&1SMfc£*L;te J NKtt, *BJftJt^'b«rt^«ff U c-J uni^ef 

3o<7) J NKitfc^- (JNK1, J NK 2 , ^J^JNKS) 7& s ii,flB$*L 
tv^o ^<Dn%, JNK3»ilia#ftai'a:^iRF*Wtc»3RLrv>* 0 
[0 0 13] 

ioT, ER^H/XlCi^ J I K^ffittft?^ Stt-fk^tL^J IK^M 

S£tL&, fcV*-9->^/H5g3lj(itt0^3&«^lft§^o "tfcfc*^ J IKhM 

KK 7 Oj^iS fc»± J I KKi&MKK 70U ^B^kSrffl.*^* CI t K 
X *K J NK 3 ^fgrlMt^i <£> c-J u nO'J >gMfc&PM"ta £ 

Ov^tfiER^ M^fc±* J NK3 ^^;H^3£&<Oi&14ftfcioT3l 

&&mj&%£<Dm±&*xf/tt:temmimm't?$>z>o tti»it urn, 
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picki> 77^'J7JV 7Vf^r/a f^f7 (f ami 
lial British dement ia) , ^n>f 77x*f-Var ( 
Creutzf eldt-Jakob) f7>-^f7>^7- (G 

erstmann-Stranssler) ^{§11^ (•> v?ft#M*J3Si£) 

(BSE) , &£U f -i-n-fe;Vk:>' (neuroserpin) £tA#£#-? 
«t«^&<^W^tt£ («X^, 12 04 f Hf> 2 0 0 1^, 

[0 0 14] 

t&oT^TO. J IKtMKK7 <0$a'o"PJ.#i3 X Xf/ %fz it J IIOCJi&M 
#^J, JNK3i:i^c-J u n ^ >m^<7)Pl#77^ ZbKlZJ NK3 KJ:& 

[0 0 15] 

(J IKtMKKTO^i^J I KIC i^MKK 7<^'J V^b^lSWi'^'ft; 

Ifc^Ol^^ffi-f* J I K is <£ £>*M KK7li, £*i<b fciffcTI^Itt 

&i:v> 0 £7^ J I KtMKK 7 <Dfa&& £Vmm&g:com%. #!l z. IX* i~ ~ ■*? 
h ->^— *r\ I gG^WM^nr'j clfrtf\ His— tag > Myc — 
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t a gs HA- t a g> 2£iiFLAG- t a g & t^^T 9 ^ Kt^ ufc&£ fcf± 

[0 0 16] 

^##T-CJ I K^.fcUV'^fiMKK 7 Ufc-^i: fc^S-t^ ^v^t? 

/ttzit-*-*~-*<mm-r2>mzm\<\ - o -> ? -r ;v & «t # / * £ i z v - * - o 
o oMift i 7t Wtt® at n%ad $ <*> <*> * utt . 

o v^^t Lt(i;i'y7x7-^ m-^abfeSSK (GFP) , feitMJc 
JWttRttfl:*^ 7-*-tLTIi, Vtf-^Hffl*^ H(^n7A7xi 
3-;v7Wh7>A7x7->lf (CAT) £fcl±tfctHffl«>ifcf 
h MxJ£6 XH i s - t a g & h\ 2r&|<7) & <D-t>mmx*£ &o Z-tlh 

[0 0 17] 

SH^fcfcl'btLfc— «:W*>f >e hu (in vitro) twfett^^H^^ 
[0 0 18] 

&&VM±, J I KteXV/ttzteMKK 7 tit^t MKK 7 O 

v >mk*fe&^&z£<Dx%&zs7±)Vte&Tf/*tzi±^~i]-*m%^&Wi 
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ttitm-tzztizt if), j i kkj:;i>mkk7<7)'; >mib£is#i- Mb^£|WI 

I KtMKK7 fcfcfeltteHftfl: (3 2 P ) fliLf:7fy v^=U >M (A 
TP) O^&TTM >t*bD-eiS^ RlDt(:SDS-PAGEi:if)ie 

[0 0 19] 

i£i±. J I K^J:tfMKK7«r*5m$-fr/;||Blfe*fflV/^ ««U1& ffr&to fc 
Srfttt*^ J I K £MKK 7 <Dffi4t£ fzlt J I KK J: &MK K 7 O «J >BHb£ 
^ tti 1" & d t o -e § & v ^ f *3 J: t>V 4 tz { i *r - ij - £ ftffl i" & m £ ffl v \ c: 

J I KfcMKKT^ifrg-J&Jitf/Sfctf: J I J: ^MKK 7 O'J 

>-mib * Mi- £ ft^ife £ raje-c § £ o 

[0 0 2 0] 

teffi-e#£o iSBK >tf h n<7)|WJ^^tc j; *)%hfitz J I K tMKK 7 <£>ln"n 
iSi^fcliJ I Ki::<fc*MKK7 4>'J >IMkS:lfl#i-&<b^'»*, l£^l 

[0 0 2 1] 

(J IKbMKK7<om&&jLZrj I K^i&MKK 7 U >IHfc<a|M3i|j3 X V s 

±IS^-^-e# titzit&m f ± , J IKiMKK7 <^> jg^MSU £ <£ OV f ti 
J IKHJ:*MKK70';^<b<ORa*^Ji:Lr5pjffl-5rt6T*So -O.M&'fb 

MIS K ^WSftffl i" -5 00 x. tf*&£Wfc <D T < J mSS^J 
h & 2>s*y°J- K tfzlt* V Kfc-Wj^-e § & 0 &^"7°f- Y~&fz\S. 

^•yrf^^KJl, J I K£fc{iMKK7<7>T3 ^IfcKfllifr&imU §#<2r£n 
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&55£V?/ttzlZ J I KKi&MKK 70V >SWfc£B#i-*:fc5;fr*flttfc-*-* 

[0 0 2 2] 

JiIE»B03*ifc'ffrfrW, J IKtMKK70^im *3 J: t>V £ fi J I 

orchis* tfMRWti, maT^ffli-*^tfc-cs*L, «&*&*£-*>-£t 

[0 0 2 3] 

J I KliMKK 7 tl^MKK 7 «r V >M<fcLTC*i£f£14ft;£-£ 

> JNK3#WtUc- J uni«'J>lft*W, tot, iifBlfc 

J IKtMKK7<7)|S^iim JIKl:i^MKK70'J>^bIf?ilJ 
„ J I KfcMKKT^feitf'/J/iliJ I Ki:iSMKK70'J ^t*! 
itSCf:«:?iafcUJNK3t:iac-J u n '1 tfdigl 
aja^Srfflv^d't^J: *K JNK3t:iSc-Jun'J ^SMtfc&^K 

[0 0 2 4] 

*fpj3 t tz ligiajfifto^ii, g g * t 
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[0 0 2 5] 

m.mn t it \*wmi^m<owmw&, &$t%t-5-x& ^xi>mm 

<(±«&«#*fflv>& JgBfW&S-S-fcfc^Ttt, Wis, 

[0 0 2 6] 

'j&3S*ffi*IKH«\ ±fBia##J4fett±Kis*jiftjfi«ro^ntttt, «l 

^Jx.{f^<7)#:Ml k g&fc f) 0. l^v^LlOO/i g<P|£HT?<$>* 
[0 0 2 7] 

(*> mtftfesiu a&k st#k ijy'^^mm, immmu 3-9 ;-)vmmm\ 
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®*u -turn ti, 

^nm>n (a, ^ yl) S:«t*)!t*LlfJ:''>. 
[0 0 2 8] 

^^{i. »nt^^t, J I Kjoift^MKK 7 „ SfcfiJ IK£n- 
K"t*#'; % 9 Is** V&XZfMKK 7 * = - K"f*^U * * h\ 
J I K£n- K-f&*°>; 5? * I/;*-?- K£^Tf P-teXVUKK 7 

& o J I K*3 £ CflM K K 7 li, Zfih £ MlttT.m^&'F^ £ 
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J I K tMKK 7 <7)^i tmiSf ^IJ^(^^— t*rf&14^ia#^tL 

gG^^^n/'J >F c lff>t> His-tag, Myc-tag, HA- 
tag. J/cliFLAG- t a g & W^-ff- W iS^t fct± 'J > ii-^-f^- 

l±tmx-$>2>t&, J I Ki:MKK70|S^J I i-SMKK 7 <DV 

[0 0 2 9] 
[0 0 3 0] 

i$mw 1 1 

(mkk 7 tmm.ftm't&m&9t<D<( v 

MKK7ifflIftfflt^.I6f^, i^ifWOO 1/6 7 2 9 9^#tc 

?>ti/:ISStMKK 7 iKDmxu-JjjVTvJ V &fr n-^^r^'f 
^ > F<7)X37(0lv4^?:MKK7 fcffiSf^ffli"* fc^aOL^o i-tr^o- 
*;V77^^>h^37?:, i^lfWO 01/67299 -^&#^|E«0 
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if&tmm-, 25. oj^±tUo 

[0 0 3 1] 

ffi$t<V%%^ MK K 7 S5jt<7) 675/ h & Z> * V =^7°^ K, W S L 

G I Si'ilMEAKLK, £*B|W!1£<7>&<5>*'; rf^^ h\ WS L G I T*3J: 
O'LENKLK^ J I ymse^J^^^Ei-^dii^^oTto EI 1 

, MKK7 t J IK^D-*;V77^fry^m^L/to -69*£*7^<b, 

j i KfiMKK 7 tMij£;ft.£o 

[0 0 3 2] 
[«^J 2 ] 

( J I KCi^MKK7 >Mik<Dffi$r) 
[0 0 3 3] 

J I KHI^7X5 K*^J:^:«l6Lfc, £ 1*. t h J IKcDNA^ 
hWKS^p o 1 y (A) + RNA (C 1 o n t e c htfc) j&»<biJ£|E^#y * 
9— lfa*RJC& (RT-PCR) fc:J:*)*»U ^flWUfflM^^^- 
, p c DNA 3 . 1 ( + ) (Invitroge n?±) ^;g..&.&A,/~o fOtl 
, 5 ' ffiOKHA- taga- KWiJ£# AU »ftil6fflN*j|HA- t a gft 
II] I KHig^^X^ h\ pcDNA-HA-J IK^iiUo &ib\ *n 
-->/UJ IK cDNA^7 5/ fIiRi^iJ(t NCBI (Nation 
al Center for Biotechnology Informat 
ion) <DM&MT- 9 K^ffiTF^fitzT ? v > a >ffXP_0 4 5 0 

o 6 (.gmstfctt : j i k) (DkcDtm—vfr&o 

[0 0 3 4] 

T&mj&frb&z&mm&fmw 2 , 3 * cm -cffl^fco 

l0J3&^f«^ (Cell lysis buffer) : 20 mM T r i 
s-HCl, pH7. 4/1 5 0mM NaCl/lmM ju?-U>i/T $ >M 
W&t (EDTA) /ImM a-)U\£*m&M (EGTA) / 1 % 



tt\fE# 2003-3060930 



^^JM2 002-190909 ^ ^-v : 20/ 

Triton X- 1 0 0/2, 5 mM kTny h'j^A (N a — p 

yrophosphate) / ImM (3 — ^'J-tn^X7x-h (glyce 
rophosphate) / 1 mM N a 3 V 0 4 //nf7- *f|fi#2iJ# * x 
;W (protease inhibitor cocktail-. Cell S 
ignaling Technology tt) 0 

*t-^f 7t- (Kinase buffer) : 2 5 mM Tris- 
HC1, pH7. 5/5mM /3-^'J-tn*X7x-F/2mM v^-^-^P 
<f Y-)V/Q. ImM Na3V04/l 0 mM MgC 1 2> C e 1 1 Si 
g n a 1 i n g T.e c h n o 1 o g ytfco 

SDS t>^'7 7 7- (SDS sample buffer) : 4 % 

SDS/125mM Tris-HCl, pH6. 8/20% ^V-ten-ZU 
/0. 0 1% 7DA7x/-jV7>- (BPB) /l 0% /9-^;V*-7°h^ 
^ ^ — (mercaptoethanol) 0 
[0 0 3 5] 

ffl&gU X105(75HEK293 Tj?tt£ 37t/5%C0 2 C0##T^T <f> 
6 0mm©yt- V»t»*C— IfeiSfcLfc^ 5/(g^pc DNA-HA- J I Ki 
f:liH]43^hn-;vi:LtpcDNA3. 1 ( + ) 15/dOFuGEN 
E6 t>7>X7x?yg>|tl (FuGENE6 Transfection 

Reagent. Roche tt) £ffiv>T h 9 > X 7 x. ? h Ltz Q 2BK§f 
fc, «fl&**JfrLfcPBS (-) -Ci5fei£LTEIJ|XU 5 0 0/. 1 «>«Bfl&^8M£flr 
«HJR?B U Tfc-t-C 1 0 frWJfcft Lfc 0 4 "CUT Hkrpmt'10^ 

W&^&S-f&CfcKJ: *)_h?f £®1RU (cell 1 y s a t e 

) t Ltzo >k^. 500^1 (ommmmm^ r # n - * unr-a- l tziE^ <7 x 

IgG (Agarose — conjugated normal mouse 
I gG, S i gmatt) 2 0^1 fcillx^ 4°CHT3 0 $>NMEtt&ft jft 
0±»*®JRLfc o 01131 L fc±?#K2 0 ^ 1«A 77^r^ 
- (ant i-HA affinity matrix. Roc 

hea) zim*., 4Vi>zx 2mmmmmmLtz^ m^mm k £ 19 - x £ 
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U S<P>fc£*!>fcr-X*5 0 0^ 1 ^m^MM-e2IU. 5 0 0 // 1 W 
--tf/N'y 7 7-f2»L/:o tT-XH 1 ft g<7)*fi: 1 O^M<75AT 

Ptd£X/5fiCi<D [ y - 3 2 p ] ATP (3000Ci /mm o K Perk 
inElmertt) Sr^tr 2 5 fx 1 O*-*— 7 t-£#I]X-> 3 0°CtC"C3 
0 ^ «; ^SMfcRJ&fcfTo fc 0 25^1^)2XSDS ^ > >OW<c y 7 

T-*3fllx., 5«*M*»^ If^SDS-PAGEfa^glU BAS2 0 
0 0 (Fu j i f i lmtt) S:ffiv»itt- h 7v t ^7 7 -f ^-i: «t D V >»^b 
I6fML/; 0 fcfc, *JCf±, GST-MKK7«tt# (unact i 
ve GST-MKK7) (U p s t a t e tfc) . t'fcli. fifipftrr > h n -)V t 

ltgst zztimmm t tz 0 

[0 0 3 6] 

<»*> 

HI 2 Ltz X n iz y J I K K X Z> G S T -MK K 7 <D V >BMfc**B* «b *l£ 
o f/i. C^'i >M(iJ I K^SWE^^tL^^o/^t^f), GST- 
>Mit&&^) >BMfc-CJ±*<^ J IKia^^Ot^^it^ 

gtf fc (4©* <b fi ft ^ o o 
[0 0 3 7] 

mmm s ] 

(MK K 7 t J I K<Dffi&m%t) 
[0 0 3 8] 

MKK7M7"77< K^i^:iiLf:o f"f\ tfMKK7cDNA 
h-tt&^S^P o 1 y (A) +RNA (C 1 o n t e c h*±) ^"bRT- 
P C R i: i HI L, ^v^tiilffiffiM^^ ^ - , pcDNA3. 1 ( + ) 
( I n v i t r o g e ntt) ^&<&&^fio ^<£>P£. 5 ' IJCFLAG- t a g 
x-VWffl&nXLs mmmmNM$®FLAG- t a g#MMKK7M7" 
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7XU\ pcDNA-FLAG-MKK7^iiLt 0 

[ 0 0 3 9 J ] 

<^> 

«gfc4 X105(7)HEK2 9 3 Ti«£ 3 7 < C/5%C0 2 «0^#T^T j5 
6 Ommyt-V^t-BKILf;^ 2 // gcop c DNA-HA- J I Ktfz 
ttit3>fn-;^LtpcDNA3. 1 ( + ) £ 2 fi g <D p c D N A- F L 
AG-MKK7h*C, FuGENE6 T r a n s f e c t i o n Reag 
ent (Rochett) ^fflv^T h 7>^7x^ Mf: 0 2BP» IK 

tK^l^pbs (-) -e^L-ciiiiixL, 5 o o ^ \ <DMm,mmmmm^mmL 

s 7k±~?l OfrmWLWLtZo -eoiL 4°CKT Hkrpmtl o ^Hoifrwa 
«t 0±»*E1JRU Lfco 5 0 0 /^1 2 

0/; l^Agaro se - conjugated normal mouse 
IgG (Si gmatt) SrJOx.^ 41CtCT3 0 4MMEWftjRlLfc&* SM^QsSK 
i *>±?fr£|I|J|XLfco 0iRLfe_hfS^2 0 p lOant i -HA a f f i n i 
t y matrix (Roche f±) £tjnx.> 4 H&l&IIIrMn L.£f£. Jg 

'OftkaUC «fc 19 lf-X*|HlJRL7to tf-X* 5 0 0/il (7)ttilSlf$t30, 
^t*5 0 0 fi 1 (0TB S (2 5mM Tris-HCl, pH7. 5/150 
mM N a C 1 ) "C 1 EftifrLfcflL 20//1O2XSDS ^> 7 r 

- ^in£. 5 #Hin8y£> Jhrt* 5 - 2 0 %o s d s - p a g e \z x *) &m Lfc 

o -e-O^ tfcFLAG M2tJL# (S i g'matt) ^^/;7xX^>7*Q7f 

•Y > ^tffi^r -yh(ECL western blotting detect 
ion ki^Amersham pharmacia biotech $£) 

[0 0 4 0] 

<^> 

H3^LfeJ:d^ ^HA^^ffl^THA-J I K<7)M?tr#*^l Lfc 
FLAG — MK K 7 (D&fcmWtb h fltz 0 H A- J I K*58£*HIfeT?tt 
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FLAG — MK K 7 <D$kftM t±K#> <b £ e> , - tf>#ifcP$l± 7 n 
-XVf-X^<7)##^^Tii^<; HA- J IKtFLAG-MKK7^ 
&*JFlTi><D-X:$>2>Z.t-hmbfrtl3:^tZo Ztihfrh, J I KtMKK7/i 5 l 

[0 0 4 1] 

(JIK[:i^JNK3v^t ^fci&gttOflHfrffc) 
J I Ktc j NK3 v^^;H5it»o^tt4b^^^^iSiSi-^>7ta6t', 
>\£ h njciJtt* J NK 3 'j ^HMtttttfc, >»<bfe«rfflv»TH 

[0 0 4 2] 

JNK3M^7X^ K^i^CiiL^o £1% h J NK3 cDNA 

pcDNA3. 1 ( + ) (Invitrogentt)^l 
-eol^, 5 'ffiiJtCFLAG- t a g 3- Kffi?ll*J*AU tfrttf«ffl 
N^SF LAG— t a gttJDM J NK 3 US'/ 7^ 5 h\ p c DN A— F LAG 
- J NK3 ZffimLfZo 
P AK4H5l7 9 9X 5 Kti, mifoW2-?m$6Lt:i><D*m^tzo 
[0 0 4 3] 

ttz, c-Jun (1-79) (c- J u n<ON5fc5£7 975 
, JNKKJ:&V ^IfcfbSPft N^SCGST (G 1 u t a t h i o 

ne S-transferase) *#iDLfcift'&SS*t C^T\ GST-c 
-Jun (1-7 9) ] i: lt^)ili:t»> *7rn-x 

4B (Glutathione sepharose 4B) (Amersh 
am Pharmacia b i o t e c hti) T*&§i ^ffl Ltz a 
[0 0 4 4] 

«g&:4 X105<7)HEK293 T«Bfl&£ 3 7 °C/ 5 % C O 2 ©^#TCt ^ 
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6 OmmWvt-V^- Kfe%*Lfc^ 2 // g©p c DNA-HA- J I Ki 
/:liitt3>fn-;^UpcDNA3. 1 (+) 2 gWp cDNA- 
FLAG-JNK3i:|t|:, FuGENE6 Transfection Re 
agent (Rochett) *ffiv»T h?>^7x^ hUo 2BFI^m i 
fi^UPBS (-) T-?5fe^LTliIJ|3im, SOO^lOWWlWi 
«U 7K±-C1 O^IHJifeSLfco -£<^ 4tl:t Hkrpmfl 0 

®>mLx±m Srumxt, l£ 0 500^1 £>»^»k:2 

0/i 1 WAga r o s e - conjugated normal mouse 
I gG (Si gmatt) fcJnx.. 4 < C^T3 0 frlHNEfgftft LfcgU I-^Ii: 
«t i)-tft£!s|JKLfco 0lRt7t_LfttC2 0 ^ 1 <7) a n t i -FL AG M2 a 
ffinity gel (Sigma tt) £2jnx., 4 ICKT 2 B#|BMEfcl$Ifi] Lifc 

atMMfcj: *) e-x«r@jRu $ e»ne-x* 500^1 ojnuia^mr 

I"C2^ 5 0 0 // 10^t-t'A7 7 7-t2»Lf: 0 t*-Xt:i 
StLT2/< gOGST-c - J un (1-79) t 1 0 juM 
fiC i<D [y - 3 2 p] ATP (3000C i /mm o K PerkinElm 
e rtt) Sr-S-tr 2 5 y« 1 HA? 7r-£2jnx^ 3 0 °CICT3 0 #W V > 

SHtRJS£fTo /Co RfE^ 25^l^02XSDS -fr > ://Wt 
, 10 0tCT5 -kit* 5 - 2 0 % S D S - P A G E K <t 0 Sm 

L, BAS 2 0 0 0 (Fu j i f i l mtt) im^tz*- Y ? V* 7 J - 
KJ: t) ij >mk%titzGST- c- J u n (1-7 9) Sr^tfiL/io 
[0 0 4 5] 

|H4 ic^i" X 0 K> HA- J IKOaMW&SfcJ: »K JNK3?)v§t4. 
*> c - J u n 'j >mitX&^ ri*k#L;fco -f fcfc*>. J IK^JNK3 

[0 0 4 6] 

J2Lh©tt**<b, J I K7& s MKK7tC^LTCtL=£rit^'J >-^bi-^>C«b^ 
i«K J NK3^tt<k^tLTc- J u n**V ^a&flS$*L& CL f^^*,JN 
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[0 0 4 7] 

mk k 7 antsp; fix jnk3v n-fr&mm&tfm&ztiz - 1 *® 

MfflU. CltLf-CH, J IK**, ERX M/Xta^ J NKflHfrftfcW-S- 

rx h i/xcisj NK3 v^Msit^E&of&ttlfctr J:*1*ig*IHBa?Elw^^T 
, J I K i ^>MK K 7 <0 ^ >^ y ft?r|S#i"tL(J\ JNK3vWfSI» 
t^^f&l^ii, ERX h J NK3 v^^MSji^^fgtt'fb^io 

gUfc^Rj • ifc. ttftSSttgSJIR* J NK 3 v^MzciilMfO 
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[HI] MKK7t J 1Kb OfflSf^ffl * >f > v V 3"C?»tfc«*^ 

[El 2] J I >f>e fntMKK7^'J ^SHbLfci fcjjrTia-e 

GST-MKK7 (V-^l, 2) *3J:Z>*GST (V->3) ^IStL 
t, HA- J IK^T (l^->2. 3) f £fi##£T l-T \) > 

K-fkRS^ffo^jBf^Sr^i-o ^0J±, U >®tft$*ifcG ST-MKK 7*5 itf 
HA- J IK^^to 0fc^LfcJHit*±, ^ft^-^-^^T-fi-C^^o 

[[33] J IKtMKK7«I*lt^t4^fc^tit*-&o FL 
AG-MKK 7 <Dfr%m>^^tzMU (V->1) * fciiF L AG-MKK 7 J: 
XfYL A — J I K#f&3£*fflJfe (U->2) <7>«v#*» (cell 1 y s a t e 
) ^ffi^t, HA- J IKOUfWfE (±l£) > FLAG-MKK7<£>f§5l?iI2 

, ^J:lTft!S*it»WK (IP) (TS) Srffo^j»*«r^-ro 
His £ fc£#ifcHMI&<*>IIBtt >)iX^>^D77^y (W B ) KXToft^fz 

o 

[H4] J I KO— fittH^:: «t 19. JNK3« (c-Jun'J>t 
IfcrStt) * s ±#Lfci^*^"tia-e*&o HA- J I K&XlPF LAG — J NK 
3 <D^-ftli>2mm<OfflJ& . FLAG-JNK3^M^^i 

m (V->2) > i/cliHA-J IKtFLAG-JNK3^M$^» 

(W->3)' -CCD, FLAG- J NK3<7)GST-c - J u n (1-79) 
1-*V >m«£tt£^1"o ^cK«±, 'JVf^^GST-c-Jun (1-7 
9) (Phospho c-Jun) ^tf^o 
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[Hi] 



Score = 59 6 

299 YD I RADVWSLG I SLVELA 
198 YDGKVD IWSLG I TG I ELA 
YD D WSLGI ELA 

Score = 39.0 

1 23 LGEMGSGTCGQVWKMRFRKTGHV I AVKQMRRSGNK 
27 LHE I GHGSFGAVYFATNAHTSEVVA I KKMSYSGKQ 
LEGGGV TVAKMSG 

Score = 30. 1 

7 EOKLSRLEAKLKOENREARRR I 
472 QKQL I ALENKLKAEMDEHRLKL 
L LE KLK E E R 

Score = 28. 9 

91 EIDQKLQEIMKQTGYL 
61 QTHEKWQD I LKEVKFL 
K 0 I K L 



Scots — 29 3 

" 102 QTGYLT I GGQRYQAE 1 NDL 
761 QTRKLA I LAEQYEQS I NEM 
QT L I Y IN 



Score = 25. 7 

6 LEQKLSRLEAKLKQENRE 
831 LEQRVSLRRAHLEQKI EE 
LEO S A L Q E 



Score = 26. 4 

111 QRYQAEINDLENL 
291 QRTKDAVRELDNL 
QR L NL 



Score = 26.3 
201 TCAEKLKKRM 
558 ICKEKIKEEM 
C EK K M 



Score = 26. 7 

236 KHGV I HRDVKPSN I LLD 
273 RHDFVRRD-RPLRVL I D 
H RD P L D 
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[0 2] 
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2/ 



(kDa) 

250 
150 



- + + : HA-JIK 



^^^^^ 




HA-JIK 



'GST-MKK7 



50- 
37- 

25- 




1 2 3 



[HI 3] 

HA-JIK : - + 
FLAG-MKK7 : + + 

Cell lysate 

WB : a HA • ~* HArJIK 



Cell lysate 

WB : a FLAG WKKKM FLAG-MKK7 




IP : a HA ^^^^ FLAG-MKK7 



IP : a HA :/-^C:.>;,-.'\1 
WB : a FLAG 




1 2 



BEST AVAILABLE COPY 
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3/E 



[0 4] 



JIK 

JNK3 




Phospho- 
GST-c-Jun 



BEST AVAILABLE COPY 



mmm 2003-3060930 



^ftffi. 2002-190909 ^ ^- v : 1/E 

[Mr] 

[SIS] MKK7fcffi5f^ffli-4Se«*EtBL, flfift: «t ^MKK 7 O 
J IKfcMKK7Ojft^HI#*5J:0 f /i/iliJ IKCi^MKK 

£ «£ £>V£ fclifa^jafetf KlfoiL^feis «t tf/i fc«±ifc*^*, $ J I K fc 
MKK 7 Wlt^&J: Xf/~%.tz\± J I KKJ:*MKK 7£>'J >BMb&MF-#-<Mb£- 
»EI£^fe^»fcft:fcfb'£«K mt^frhK&l I K <t MKK 
7 <Ojg^ia#9Ji3 itf/f /cli J I KiCi^MKK?^^ Vfifcf bffi**K - ft 



mi£# 2003-3060930 



mm 2002-190909 



m m a 



s it 



[500520628] 



B 2 0 0 0^101260 

1 7 



\ 



M2 0 0 2 - 1 9 0 9 0 9 
(11 I A I I If I 



mSO#-^ [000002831] 
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